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Abstract 
The global energy consumption and in our country is increasing. The bulk of world energy comes from fossil 
fuels, whose reserves are doomed to exhaustion and are the leading cause of pollution and global warming through 
the greenhouse effect. This is not the case of renewable energy that are inexhaustible and from natural phenomena.
        For years, unanimously, solar energy is in the first rank of renewable energies .The study of energetic aspect of a 
solar power plant is the best way to find the optimum of its performances. The study on land with real dimensions 
requires a long time and therefore is very costly, and more results are not always generalizable. To avoid these 
drawbacks we opted for a planned study on computer only, using the software ‘Matlab’ by modeling different 
components for a better sizing and simulating all energies to optimize profitability taking into account the cost.  
       The result of our work applied to sites of Tlemcen and Bouzareah led us to conclude that the energy required is a 
determining factor in the choice of components of a PV solar power plant. 
© 2013 The Authors. Published by Elsevier B.V.  
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Nomenclature 
Iph             Photocurrent                                                                                                             
I0              saturation current                                                                                               
K              Coefficient Boltzmann                                                                                       
A              Idéality factor of the cell  
TSV         True solar time   
PV            Photovoltaic 
EA           autumn equinox   
EP            spring equinox 
SE            summer solstice  
SH            winter solstice  
TEL         sensor inclination equal to the latitude 
Re             equivalent series résistance  
Rp             equivalent parallel résistance 
EG  overall energy  
T              Temperature  
V            voltage 
I             current 
q             Load                                                                          
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1. Introduction 
       Photovoltaic energy is a valuable energy source. It is renewable, inexhaustible and nonpolluting. To 
be used over a wide range of applications and to satisfy the constraints of cost the system should have 
good use of photovoltaic cells [1]. 
It there's three renewable energy sources of very different magnitudes and quantitative extremely 
unequal : the sun  and all that derives from the natural geothermal and tidal [2].   
The total amount of solar energy received at ground level for a week exceeds the energy produced 
by the world's oil, carbon, gas and uranium. But in most cases, a conversion (transformation) of the 
energy of sunlight into electricity is needed [3]. 
Solar radiation is a green energy source and inexhaustible. Capture solar energy also provides an energy 
source that is environmentally friendly. Solar power costs nothing to produce: it replaces the energy they 
buy, since it reduces energy costs [4]. 
It is possible to take advantage of solar energy through the improvement and promotion of photovoltaic 
systems by optimizing performance and efficient operation in all vital sectors such as public, mainly in 
agriculture and in enhancing the energy independence of greenhouses as strategic self sufficiency in 
housing and in all areas to wider public use. 
Solar radiation is an energy resource that will remain available until the end of time. This 
resource estimate demand at every moment of the day of the year and it depends on the state of heaven 
and the sensor position. 
Photovoltaic energy is the product of the direct conversion of sunlight into electricity using solar 
cells. The connection of these cells provides the desired electric power [6].
The PV system connected to a network can be used to provide large amounts of energy; however, this 
requires a huge investment that makes the cost of electricity produced very high.
Apart from its advantages, solar energy has some disadvantages, its intensity varies, its intermittent 
nature and its cost, the simulation of its energy is needed to optimize its performance. 
This optimization is the objective of our study, why we opted for modeling and computer simulation, 
using MATLAB software, a simulation program for energy input and the output of each component of the 
PV system and we used three kinds of sensors to choose better which gives us the best performance, 
allowing us to process a large number of cases in time and with a much reduced cost. 
2. System Description
A photovoltaic system for use in isolated mainly consists of four main elements that are [7]: 
- The collection system. 
- The storage system. 
- The system of regulation. 
- The system of conversion. 
The collection system is provided by the panels, they are the grouping of modules formed in turn by 
association of the cells. The solar cell is composed of a semiconductor material which absorbs light 
energy and converts it into electrical current.
The controller is considered the heart of a PV system; it also serves to protect the storage system. Its 
main role is to manage the energy from the photovoltaic field, a quantity of this energy will be 
transmitted to the inverter and the battery stays at [8]. 
The battery is an essential element in a photovoltaic power plant; its role is to store energy to restore it 
during the nights and days without sun.
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The inverter is a device disposed generally between the battery and the load, its role is to transform the 
direct current into alternating current generally required by the user, to provide DC power, this unit is 
placed between the field and the load and called DC-DC converter [9]. 
Whatever type of photovoltaic system, standalone, hybrid or connected to the network, it has 
advantages and disadvantages. In addition, the energy received by earth is intermittent and varies by 
season, latitude, weather and sky conditions. 
   The orientation and inclination of the panels are an effective way to get the most energy in all 
conditions of its receipt. However, it is necessary to model the different components of a 
photovoltaic power plant, which allows to introduce a number of models and then evaluate the 
characteristic of each element of the installation   parameters and constituents to make the most. 
3. The photovoltaic and Agriculture
The answer is largely agricultural greenhouse in Mediterranean countries. She helped to create from 
local external conditions, a microclimate favorable to plant growth. It's a way to optimize the factors 
affecting photosynthesis, thus the yield and earliness of crops. Light, temperature and relative 
humidity determine the physiological functions of the plant. 
System modeling 
      Modeling each part of the installation, brings us to determine how the system every hour of the 
day and year, the output power to use is based on the characteristics of system components, data of 
the irradiance solar and temperature. Modeling is very useful to establish a direct relationship 
between energy demand and, for this we must model the different components of solar power to 
make the most profit. 
    We present the model of a single diode for the cell and then apply it to the module whose 
characteristic I versus V is the expansion characteristics of cells that compose it. 
     It appears that the cell-based monocrystalline silicon is the best kind are, the characteristic I a 
function of V is give by the following equation: 
4. Simulations and Results 
Simulation of energy a PV system is needed to predict its performance; this is one method to 
optimize the performance of a solar PV.    
        In our study, we present the simulation results of global energy, direct and diffuse, and 
estimates of total daily energy for all sensors used in the sites of Tlemcen and Bouzareah. 
4.1 . Data geographical and meteorological study sites: 
Site characteristics of Tlemcen and Bouzaréah are given by the following meteorological variables: 
386   Z. Nakoul et al. /  Physics Procedia  55 ( 2014 )  383 – 389 
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5. Conclusion 
       The simulation of a photovoltaic energy is needed to predict its performance; it is based on our 
study the best method to optimize the performance of a photovoltaic power plant. For this, we used 
the MATLAB software which allows to generalize the results and reduce the cost of the study. 
During the year, under the influence of sky conditions and following their directions, the two 
sensor types produce energy variables. 
      Clearly the panel with two axes provided the best performance, and both sensors supplied their 
best returns in the case of a dark blue sky. This leads us to conclude that the total satisfaction of the 
load is the only determining factor in choosing the components of an installation. So the results we 
obtained, for sites of Tlemcen and Bouzareah, demonstrate the similarity between the energy 
captured despite the difference in climate and latitude, and for best performance you must use the 
two-axis sensor. 
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